Probiotics beneficially affect human health by improving the balance of intestinal microbiota and mucosal defence against pathogens. Many probiotic bacteria, mostly belong to the genera Lactobacillus, are used in commercial probiotic fermented milks throughout the world. The aim of this study was to investigate the probiotic potential of lactic acid bacteria (LAB) isolated from various Iranian traditional yogurts. During an 18-month study from October 2013 to May 2014, 96 samples were equally collected from traditional yogurts produced from goat, sheep and cow milk in Yazd Providence, Iran. Samples were transferred into MRS broth for enrichment and then subcultured on MRS agar. Isolates were studied for morphological and biochemical characteristics, using Gram staining and catalase test. The ability to tolerate acidic pH and resistance to bile salts were used as restrictive criteria for probiotic potential. Selected LAB were further identified using 16S rDNA sequence analysis. Of 96 yogurt samples, 47 LAB were isolated; from which 12 were candidates for probiotics. Six probiotic isolates belonged to Pediococcus acidilacticii and other six isolates to Lactobacillus plantarum, L. brevis, L. fermentum and L. kefiri. In summary, LAB strains isolated from Iranian traditional yogurts were considered as viable candidates of probiotics, based on their properties such as acid and bile tolerance.
Introduction
Probiotic isderived from two Greek words that mean 'for life'. Probiotics are live microorganisms that make health benefits to their host when are adequately administrated (FAO 2001) . They positively improve the balance of intestinal microbiota and strength mucosal defence mechanism against microbial pathogens. Probiotics include further health benefits such as better immune system responses, vitamin synthesis, reduced serum cholesterol levels, anticarcinogenic effects and antimicrobial activities (Medici et al. 2005; Gibson 2008; Urbanska et al. 2009; Soltan Dallal et al. 2012; Karimi et al. 2011) . Lactic acid bacteria (LAB) are a broadly well-known group of probiotic bacteria (Naidu et al. 1999) . Lactic acid bacteria, including Lactobacillus and Bifidobacterium species, are commonly used in various food products. Dairy products (such as yogurt and fermented milk) are the most common foods which contain probiotic microorganisms (Bergamini et al. 2005) . Furthermore, LAB are used in kefir, sour dough and fermented meat (Caglar et al. 2008) . Traditional fermented dairy products such as yogurt are the major sources for the isolation of potential probiotic microorganisms (Ambadoyiannis et al. 2005) . The aim of this study was to investigate the probiotic potential of LAB isolated from traditional yogurts in Iran.
Materials and methods

Bacterial isolation
In total, 96 traditional yogurt samples (32 goat's, 32 sheep's and 32 cow's yogurt) were collected in sterile tubes in Yazd Province, Iran. Fifteen grams of each sample were enriched in MRS broth (Scharlau, Spain) for 24-72 h at 37 C with atmospheric CO 2 .
Then, enrichments were cultured on MRS agar (Scharlau, Spain) and incubated as described. Colonies were selected based on morphology, catalase test, gas producing from glucose at 15 and 45 C, arginine hydrolysis and fermentation of carbohydrates. Isolates were kept in 20% glycerol buffer at À20 C until used.
Tolerance to acidic pH
One millilitre of MRS broth containing approximately 10 9 CFU/ml of LAB was transferred into 9 ml phosphate-buffered saline (PBS) (pH 2.0) and incubated at 37 C for 3 h. Viable bacteria were counted by plating serial dilutions on MRS agar. Bacterial acid tolerance was assessed by calculating the ratio of viable LAB cultured on MRS agar to surviving cells after incubation at pH 2.0 for 3 h (Tsai et al. 2008 ).
Tolerance to bile salts
Lactic acid bacteria that survived in acid tolerance test were selected for bile salt tolerance test. These isolates were cultured in 9 ml of MRS broth with and without 0.3% (w/v) oxgall bile (Sigma) for 8 h. Bacterial growth rate was recorded after 8 h by measuring the light absorbance of cultures at 600 nm using spectrophotometer (Pharmacia Biotech Ultrospec 2000). Coefficient of inhibition (C inh ) was calculated using an original method by Gopal et al. (2001) as follows:
Where, D represented the differences in absorbance between T 0 (reading at 0 h) and T 8 (reading at 8 h). Experiment was repeated to ensure the reproducibility of the result. Based on the calculated coefficient of inhibition (C inh ), isolates were classified into non-sensitive (resistant) to 0.3% bile salts (C inh % 0), with a retarded growth rate (0.2 < C inh < 0.4) and poor tolerance (C inh > 0.4).
16S rDNA gene sequencing
Selected LAB with acid and bile salt tolerance were confirmed using 16S rDNA sequence analysis. Genomic DNA was extracted according to a previously described method by Antonsson & Molin Gardo (2003) . PCR primer sequences were as follows: F: 5 0 -CTCGTTGCGGGACTTAA-3 0 and R: 5 0 -GCAGCAGTAGGG AATCTTC-3 0 (Davoodabadi et al. 2015) . The reaction mixture consisted of 5 ll of 10 Â PCR buffer, 1.5 mM of MgCl 2 , 0.2 mM of dNTPs, 3 pmol of each primer, 1.5 U of Taq DNA polymerase and 2 ll of genomic DNA (Sinaclon, Iran) in a final volume of 50 ll. Thermal cycling programme included an initial denaturation at 94 C for 2 min followed by 30 cycles; each cycle consisted of denaturation at 94 C for 30 s, annealing at 53 C for 1 min and elongation at 72 C for 1 min, final elongation was carried out at 72 C for 7 min. PCR products were electrophoresed on 1.5% agarose gels and visualised under UV light. Furthermore, PCR products were sequenced using the Sanger method (Bioneer, Korea). 16S rDNA sequences were compared with known sequences in GenBank using BLAST online tool (www.ncbi.nlm.nih.gov/blast).
Antibiotic susceptibility
Lactic acid bacteria were cultured in 10 ml of a mixture of 90% (w/v) Mueller-Hinton broth (Merck, Germany) and 10% (w/v) MRS broth (Merck, Germany). When broth cultures reached 0.5 McFarland's standard turbidity at 37 C, cultures were streaked on agar plates containing a mixture of Mueller-Hinton agar added with 10% (w/v) MRS dehydrated broth. Antibiotic disks (Mast, UK) were placed on the agar and plates were incubated under anaerobic condition at 37 C for 48 h.
Inhibition zone diameters were calculated and results 15 mm reported as resistant, 16-20 mm as moderate susceptible and !21 mm as susceptible (Hashemi et al. 2014) .
Results and discussion
Of the 96 samples, 47 LAB were isolated; from which, 12 isolates were identified as probiotics potential (Table 1; Figure 1 ). Six isolates belonged to Pediococci and six to Lactobacillus spp. subspecies Lb. plantarum (n ¼ 2), Lb. brevis (n ¼ 2), Lb. fermentum (n ¼ 1) and Lb. kefiri (n ¼ 1). Lb. fermentum 27 showed a higher and P. acidilactici 23 showed a lower acid tolerance than other isolates. Lb. brevis 25 had a higher and Lb. brevis 86 had a lower bile salt tolerance than other isolates. All LAB isolates were resistant to vancomycin and streptomycin. Nine isolates (75%) were resistant to chloramphenicol and seven isolates (58.3%) to tetracycline. All isolates were susceptible to clindamycin, erythromycin and gentamicin (Table 2) . Probiotic foods have become popular over the past decades. Nowadays, a wide variety of foods contain probiotics. In this study, LAB were isolated from Iranian traditional yogurt samples and assessed in vitro for their probiotics properties, including acid and bile acid tolerance. LAB, such as Lactobacillus spp., are naturally found in various raw foods. They are also present as microbiota of the human and mammal gastrointestinal tract. In the current study, LAB isolates were selected for their tolerance and survival in acidic environment as well as growth in the presence of 0.3% bile salts; a similar concentration to that of bile acids in small intestine (Davoodabadi et al., 2015) . Similar results have previously been reported by other researchers analysing LAB strains from various environments (Saarela et al. 2000; Ramos et al. 2013 ).
In the present study, 12 LAB with probiotic potential were isolated from traditional yogurts in Yazd Province, Iran. These bacteria belonged to two genera, Pediococcus (6 P. acidilacticii isolates) and Lactobacillus (2 Lb. plantarum, 2 Lb. brevis, 1 Lb. fermentum and 1 Lb. kefiri isolates). In another study in Tehran Province of Iran, Ebrahimi et al. (2011) reported four different Lactobacillus spp., including Lb. casei (n ¼ 6), Lb. acidophilus (n ¼ 1), Lb. salivarius (n ¼ 1) and Lb. alimentarium (n ¼ 1) in traditional yogurts. Other research studies have independently analysed the microbial composition of probiotics in dairy products (Zago et al. 2011) . In this study, most LAB were resistant to vancomycin and streptomycin. Various species of LAB (e.g. Lb. rhamnosus, Lb. casei, Lb. plantarum, Lb. fermentum, Lb. brevis and Lb. curvatus) are intrinsically resistant to vancomycin (Saarela et al. 2000; Kirtzalidou et al. 2011 ). This resistance is not inducible or transferable. High level of resistance to vancomycin and streptomycin has been observed in previous study on Lactobacillus spp. with probiotic potential isolated from stool microbiota of healthy infants (Davoodabadi et al. 2015) . Furthermore, high level of resistance to streptomycin in LAB has been reported in other studies (Saarela et al. 2000; Katla et al. 2001) . Since these resistances are chromosomally encoded, they do not usually cause safety concerns (Saarela et al. 2000; Ammor et al. 2007 ).
Conclusions
In conclusion, this study has shown that LAB such as Pediococcus and Lactobacillus spp. with good probiotic potential can be isolated from traditional yogurt. Results suggest that these LAB isolates with probiotic potential can be used for the production of probiotic dairies. However, further in vitro and in vivo studies on these probiotic LAB isolates are required. 
